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. , $t$ ,
2 . 3 , ,
$t$ , $t$
. 4 , $t$
,




$N(\mu, \sigma^{2})$ ( $\mu,$ $\sigma^{2}$ : ) , $n$ $X_{1},X_{2},$ $\cdots$ ,
$X_{n}$ ,
$\overline{X}$
$=$ $\frac{1}{n}\sum_{1j=}^{n}X_{j}$ , (1)
$S^{2}$
$=$ $\frac{1}{n}\sum_{j=1}^{n}(x_{j}-X)^{2}$ , (2)
,
$U$ $=$ $\frac{\overline{X}-\mu}{\frac{\sigma}{\sqrt{n}}}\sim N(0,1)$,
$V^{2}$ $=$ $\frac{nS^{2}}{\sigma^{2}}\sim\chi^{2}(n-1)$ ,
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$.F_{0}$ – $L$ . $i$
( $i$ ), , $w_{i},$ $\mu_{i},$ $\sigma_{i}^{2}$ , $\mathrm{i}$ $n_{i}$
$X_{i1},$ $X_{i2},$ $\cdots,$ $X_{in}.\cdot$ . ,
$\sum_{i=1}^{L}w_{i}=1$ , $\sum_{i=1}^{L}n_{i}=n$
, $w_{i}(i=1,2, \cdots, L)$ , $\mu_{i},$ $\sigma_{i}^{2}(i=1,2, \cdots, L)$ .
, $\mu$ , – .
$\overline{X}_{St}=\sum_{i=1}wi\overline{x}_{i}$ (7)
$\overline{X}_{i}=\frac{1}{n_{i}}\sum_{j=1}^{n}.X_{i}j$ (8)
. , ”st” (strati ed random sampling) .
$\overline{X}_{st}\sim N(\mu, \sum_{i=1}L\frac{w_{i}^{2}}{n_{i}}\sigma^{2}i)$ (9)
.





$V_{st}^{2}$ $=$ $\frac{n\cdot\sum_{i_{-}^{-1}}^{\text{ }.2}n_{*}arrow S_{i}w^{2}}{\sum_{i=1}^{\text{ }w}n_{*}\wedge\sigma^{2}i2}.\cdot$ (11)
$S_{i}^{2}= \frac{1}{n_{i}}\sum_{j=1}^{n_{i}}(Xij-\overline{X}i)2$ (12)
30
.(9) $U_{st}\sim N(\mathrm{O}, 1)$ , $U_{st}$ $V_{st}^{2}$ , $V_{st}^{2}$






, $w_{i}^{2}\sigma_{i}^{2}/n_{i}^{2}$ – . $n_{i}$
$n_{i}= \frac{w_{i}\sigma_{i}}{\sum_{k=1}^{L}w_{k}\sigma_{k}}n$ (14)
, Neyman ( ) .
Neyman










, , 2 $SD(\overline{X}_{st})$ $SD(\overline{X})$





, $n_{i}$ , $\sigma_{i}^{2}$
31
. – , $(n_{i}=win)$
. , (11) $V_{St}^{2}\text{ }$ $\chi^{2}$
, $T_{st}$ $t$ . Neyman ,
$T_{st}$ $t$ .





, . 2 .
(A) ( 2 . ,
$w_{1}=0.5,\mathit{0}.6,$ $\cdots,$
$\mathit{0}.9$ )
(B) 2 (2 .
$w_{1},$ $w_{2}$ , $w_{1}=\mathit{0}.5,0.6,$ $\cdots,$ $0.9$ )
(C) 2 (2 , $w_{1}=w_{2}=\mathit{0}.5,$ $\sigma_{1}=1.\mathit{0}$ ,
$\sigma_{2}=1.0,2.\mathit{0},$ $\cdots,$
$5.\mathit{0}$ )
(D) ( $(\mathrm{A})$ )
(E) ( $(\mathrm{A})$ )










2 $n$ 20, 50, 122 3 .
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. , $t$ $t_{1}$- (17) –
, $I$ , Neyman $\hat{I}$ .
, $T_{st}$ ,
, .
, $1-\alpha$ $\hat{I}$ , $\mu$
$P\{\mu\in\hat{I}\}$ . $P\{\mu\in\hat{I}\}-(1-\alpha)$ .
1 ” $(\mathrm{A})$ ” 95% 99% .






. $(\mathrm{B})\sim(\mathrm{F})$ , (B), (C)
$\langle$ , (F) .
. .
$\langle$ Neyman ,
1 . , (C)
$\sigma_{2}$ . , $n=20,$ $\sigma_{2}=5.0$ , 95%,
99% -0.0133, -0.0071 . ,
Neyman . (F) $n$
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$n=122$
$n_{1}$ : $n_{2}$ 61:61 61:61 61:61 61:61 61:61
95% $-0.0005$ $-0.0009$ $-0.0034$ $-0.0026$ $-0.0023$
99% $0.0004$ $-0.0008$ $-0.0019$ $-0.0021$ $-0.0020$
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1o 22 , , $\mathrm{i}$
$n_{i}$ $Xi1,$ $xi2,$ $\cdots,$ $Xin$ : .
$F_{1}$ .
$2^{\mathrm{O}}$ $F_{1}$ 1o , $i$ $x_{i1},$ $x_{i2,i}\ldots,$$Xn_{i}$ $n_{i}$





$\overline{x}_{st}$ $=$ $\sum_{i=1}^{L}w_{i^{\overline{X}}i}$ $( \overline{x}_{i}=\frac{1}{n_{i}}\sum_{j=1}^{n_{*}}.Xij)$ , (19)
$\overline{X}_{s\}^{*}$ $=$
.
$\sum_{i=1}^{\text{ }}w_{i}\overline{x}_{i^{*}}$ $( \overline{X}_{i}^{*}=\frac{1}{n_{i}}\sum_{j=1}^{n}.\cdot Xij)*$ , (20)
$S_{i}^{*2}$ $=$ $\frac{1}{n_{i}}\sum_{j=1}^{n}.(xi^{*}j-\overline{X}^{*}i)2$ (21)
.
$3^{\mathrm{o}}$ 2 $\circ$ $B$ , T b $(b=1,2, \cdots, B)$ .







1: ( $L=2$ )
4.2
31 , , , ,
$\hat{I}^{*}$ . 200 ,
. , ,
, 200 . ,
(22) $\langle$ (17) $t_{1-\frac{\alpha}{2}}$ $\hat{v}_{1-\frac{a}{2}}$ ,
200 . , $\hat{v}_{1-\frac{\alpha}{2}}$
(17) .
$T_{st}^{*}$ B 5000 .
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2: ( , $L=2$ )
(a)Neyman
$w_{1}$ $0.5$ $0.6$ $\mathit{0}.7$ $0.8$ $0.9$
(b)
$w_{1}$




$w_{1}$ $||$ 0.5 $|$ 0.6 $|$ 0.7 $|$ 0.8 $|$ 0.9
$n=20$
$n_{1}$ : $n_{2}$ 10:10 8:12 6:14 4:16 2:18
95% $0.0081$ $0.0129$ $0.0171$ $0.0332$ $0.0527$
99% $0.0038$ $0.0053$ $0.0074$ $0.0095$ $0.0244$
2 ”(A) ” 95% 99%
. (22)
, .
Neyman , $\hat{I}$ 1
. $(\mathrm{B})\sim(\mathrm{F})$ . ,






, 2 . –
, $t$ , $-$
. ,
.
.. Neyman , $t$ $\hat{I}$
.
, .. 1 ,
Neyman ( )
. $\hat{I}^{*}$ .. Neyman ,
(2 100 ), $\hat{I}$ .
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, (2 20 )
.. , $\hat{I}$ .
(2 100 ) 1* ,
.
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